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Abstract
Background: Preventing smoking at an early age is one of the primary solutions to reduce the likelihood
of becoming a smoker in adulthood. This study aimed to investigate the age of becoming a smoker and
its related factors and to assess the change in the age trend of becoming a smoker among students in
Iran.

Methods: A cross-sectional web-based survey was performed from July to August 2019 in Tabriz, Iran. A
proportional cluster sampling in all universities of the city was implemented, according to the number of
students in each university. The data were collected from 3640 students via an online survey
questionnaire. Data analyses were performed by using Stata (version 16). The statistical level of
signi�cance was set at 0.05.

Results: The average (±SD) age of becoming a smoker in the students was 18.8 (6 2.6) years. The age of
becoming a smoker has decreased over time. A linear regression model showed that male and
undergraduate students become smokers 0.77 and 0.50 years earlier than other students, respectively (P
<0.001). Older age, being single, and later smoking initiation increase the average age of becoming a
smoker by 0.2 years, 0.77 years, and 0.54 years, respectively (P <0.001).

Conclusion: The age of becoming a smoker has decreased over time. Prevention programs should target
males and undergraduate students. Furthermore, since students have become smokers earlier than their
peers in the past, there is a direct relationship between smoking initiation and the age of becoming a
smoker. 

1. Introduction
The epidemic of Tobacco smoking is one of the world’s biggest public health threats with high rates of
mortality and morbidities. It is also known as the most widely used addictive substance globally and one
of the leading causes of death (1). Cigarette addiction is a problem that occurs in all walks of life, from
illiterate individuals to highly educated ones. Considering the potential role of educated people in the
development of society, tobacco addiction among educated individuals would have very severe
repercussions on society. The early death of millions of people, especially in the most productive period
of their life, causes irreparable damage to every society. Studies show that cigarette consumption is on
the rise among young people (2–4). The prevalence of cigarette consumption estimated by WHO is
24.1 million (6.1%) in the population aged 13 to 15.

Furthermore, the prevalence of smoking among Iranian adolescents aged 6 to 18 years is also estimated
to be 5.9% (7.5% in boys and 4.2% in girls) (5). Early smoking-onset age is a risk factor that makes it more
problematic. As studies indicated, the onset of cigarette smoking typically occurs during early
adolescence (6). According to the US Department of Health and Human Services, almost 90% of adults
who smoke regularly smoked their �rst cigarette by age 18 years (7). The odds of smoking is three-to-one
in adulthood by delaying smoking until 18. Until the age of 24, the odds of smoking are even reduced to
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twenty-to-one (8). According to a National Survey of Drug Use and Health report in the United States,
88.5% of smokers start smoking before age 21 and 96.8% before 25 (8). Besides, delaying smoking
initiation will minimize the risk of transitioning to a regular or daily tobacco use and increase the chances
of quitting successfully among regular smokers (8). therefore, if the age of smoking initiation decreases
in a society, the concerns are far greater than in a society where people initiate smoking at later ages.
Becoming a smoker at an early age, in other words, the early exposure to nicotine and the following
dependence on a cigarette, can reduce brain activity and negatively affect concentration and memory (8,
9).

Furthermore, increased daily smoking in adulthood, long-term cigarette smoking, lower chance of
smoking cessation, and higher mortality rates are among the other consequences related to cigarette
smoking addiction at an early age (10, 11). some studies have shown that the period during which
smokers become regular smokers is between 18 and 21 (12, 13). the National Survey on Drug Use and
Health has indicated that the age of regular daily smoking for 47% and 80% of adult smokers was before
18 and 21, respectively (14).

It is important to remember that starting to smoke or smoking would not always result in becoming a
smoker (15). To the best of our knowledge and understanding, this is the �rst research to look at the age
at which people start smoking. Previous studies conducted in Iran and other countries on the status of
smoking at young ages have focused more on the age of onset of smoking or the �rst cigarette smoking,
as well as the prevalence of smoking among individuals involved with smoking (16, 17), hence the age of
becoming smoker, and the age trend of cigarette addiction over time has remained unclear. To examine
the age of smoking, we must have a proper de�nition of a smoker. There are various de�nitions for a
smoker in studies (18–20). For example, a person who smokes 100 cigarettes in the lifetime has
considered a smoker in some sources (21). Smoking alone or purchasing cigarettes indicates being a
smoker in other research (22). In the current study, a person who buys a cigarette for personal
consumption was considered a smoker. The present study investigates the age trend of becoming a
smoker by comparing the age of becoming a smoker among different age groups and the associated risk
factors of becoming a smoker among Students of all Tabriz universities.

2. Methods

2.1. Study design and participation
A web-based cross-sectional study was carried out from July to August 2019 among students of all nine
(9) universities in Tabriz, Iran. Out of about 15,000 students selected by random proportional cluster
sampling, 3780 students have received an electronic questionnaire, of which 3640 questionnaires were
completed. The ethics committee at Tabriz University of Medical Sciences approved the study protocol.
All of the questions in the research tool were carefully designed using scienti�c evidence and expert
opinions that had previously been used in other studies. To determine validity, the questionnaire and a
response form for quantitative comments was distributed to 5 experts in the �eld of cigarette smoking
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and 6 experts in methodology and instrumentation to assess the questionnaire's relevance and
transparency. A pilot study with 30 students was conducted to determine reliability. We developed the
�nal questionnaire in Google Form after receiving responses and revising the questionnaire. All students
were invited to participate in the study, and they were given a short link to the questionnaire so that they
could complete it online. Besides, Telegram and Instagram apps were also used to engage more students
in the study. To ensure wider circulation, the group administrators and members of the student networks
and groups in Tabriz universities were contacted and asked to share the questionnaire links in their
groups so that students could complete the survey if they agreed to participate in the study. The
participants' participation was entirely voluntary, and their anonymity was guaranteed. The number of
study participants from each university was tracked as the questionnaires were completed to ensure fair
representation and preserve the sample size from all of the participating universities. When a university's
predetermined number of participants was reached, the researchers stopped sampling from that
university and concentrated their efforts on universities with insu�cient sample sizes.

2.2. Measurement

2.2.1. demographic characteristics
Demographic characteristics included age, gender, marital status, and educational levels.

2.2.2. Cigarette smoking status
All the respondents were asked about the history of their smoking status. Based on their responses the
respondents were classi�ed into three stages of smoking/tobacco consumption:

1. Never smoker: students who have never tried cigarettes.

2. Experimenter: included students who have just tried or experimented with cigarette smoking, those who
smoked irregularly in the past but did not smoke in the present time, those with regular smoking in the
past but quitted at present, and those who smoke on a non-daily basis at the time of the survey.
3. Smoker: students who regularly smoked daily.
Notably, Students were also asked to identify which members of their family are a smoker.

2.2.3. Age of smoking initiation
All students were asked to identify at what age they �rst started smoking. Age of becoming a smoker: By
saying. "age of becoming smoker," we mean the time when a person transitions from borrowing cigarettes
to purchasing for personal consumption. This de�nition has already been used in a previous study (22).
Therefore, students who regularly smoked were asked: At what age did you start buying cigarettes for
your consumption?

2.2.4. High-risk behaviors
The section included questions on Alcohol abuse in the last 30 days (yes / no), Hookah use (I have never
used it, I have only tried it, I smoke hookah at least once a month) and Substance abuse (includes Opium,
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cannabis, ecstasy, heroin, methamphetamine, crystal or glass, Ritalin, grass/marijuana). The participants
were also asked about the intake of products containing energizers (such as testosterone,
methandienone, growth hormone, insulin, somatropin, clenbuterol, etc.) were recorded and their responses
were coded as yes/no. Besides, screening questions on self-harm (e.g. cutting with razor objects, burning
or scalding, pulling hair, punching or kicking or banging on the wall, peeling skin, scratching the skin with
a sharp object, biting yourself or pinching yourself that causes redness or bruising, etc.) were also
recorded and coded as yes/no).

2.3. Statistical analysis
To compare the age of becoming a smoker in the different groups, the independent T-test and one-way
analysis of variance (ANOVA) were used. To evaluate the differences between the groups, the Games-
Howell post hoc test was used. The variables associated with the age of being a smoker were also
investigated using univariate and multivariate linear regression analysis. The data was analyzed using
STATA software (version 16).

3. Results
The average age of participants in this study was 22.84 ± 3.66 years (age range: 18–47 years) of which
2034 (55.7%) were males and 1615 (44.3%) were females. Most of the participants, about 90% (3247
students), were single. Also, about 70% of the participants were undergraduates. Furthermore, almost
47% of students had never used a hookah, and only 11.5% of them smoked hookah regularly (at least
once a month). Moreover, about 11 percent of respondents reported consuming alcohol in the past 30
days. Also, 13% of the participants in the study had a history of substance abuse. About 26% of
participants reported at least one type of self-harm. Approximately 32% of respondents reported that at
least one member of their family smoke cigarette. Besides, about 24% of the participants were smokers,
and 21% had smoked in the past. Also, the mean age of the �rst attempt to smoke was 17.64 years
(Table 1).
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Table 1
Demographic characteristics, smoking status, and high-risk behaviors among students by gender

Variables total

N (%)

Female

1615 (44.3%)

Male

2034 (55.7%)

Age(years)* 22.84 (± 3.66) 22.89 22.81

Marital status      

single 3262(90.2%) 1371(86.4%) 1876(93.1%)

married 355 (9.8%) 216(13.6%) 138(6.9%)

Education level      

Associate 74 (2.0%) 35(2.2%) 39(1.9%)

Undergraduate 2513 (69.4%) 1114(71.3%) 1369(67.9%)

Postgraduate 525 (14.5%) 238(14.8%) 287(14.2%)

Doctorate (Ph.D. & MD) 509 (14.1%) 187(11.7%) 322(16%)

Hookah smoking      

Never 1700(46.6%) 1002(62.4%) 685(33.8%)

Experimenter 1528 (41.9%) 543(33.8%) 981(48.4%)

Regular (at least once per month) 421 (11.5%) 62(3.9%) 359(17.7%)

Smoker in the family      

Yes 1148 (31.5) 523(32.5%) 618(30.6%)

No 2497 (68.5) 1088(67.5%) 1399(69.4%)

Alcohol consumption (in the last 30 days)      

Yes 412 (11.3%) 75(4.7%) 337(16.7%)

No 3224 (88.7%) 1528(95.3%) 1679(83.3%)

Substance abuse (ever)      

Yes 444 (13.0%) 86(5.7%) 358(18.9%)

No 2981 (87.0%) 1433(94.3%) 1532(81.1%)

Self-injury      

Yes 950 (26.1%) 440(27.5%) 505(24.9%)

No 2693 (73.9%) 1161(72.5%) 1520(75.1%)

* mean ± SD



Page 7/18

Variables total

N (%)

Female

1615 (44.3%)

Male

2034 (55.7%)

Smoking status      

Non-smoker 1993 (55.1%) 1151(72%) 842(41.7%)

Experimenter smoking 769 (21.3%) 327(20.5%) 442(21.9%)

Smoker 855 (23.6%) 121(7.6%) 734(36.4%)

Age of inanition smoking* 17.64 (± 3.26) 18.78((± 3.45) 17.28((± 3.11)

* mean ± SD

 

The average age of becoming a smoker based on the Independent sample t-test was 18.8 with a standard
deviation of ± 2.6 (18.6 ± 2.5 for males and 19.9 ± 2.9 for females) (Table 2).

Table 2
Age of becoming smoker by gender in participants

Variable Total Male Female p-
value

Mean

 (SD)

Median

(min-
max)

Mean 

(SD)

Median

(min-
max)

Mean

 (SD)

Median

(min-
max)

 

Age of becoming
smoker

18.8

(2.6)

19.0

(12–35)

18.6

(2.5)

18.0

(12–28)

19.9

(2.9)

20.0

(12–35)

<
0.001

 

The bar chart in Fig. 1 illustrates the age trend of regular smoking among students over time, showing a
downward trend in the ‘age of regular smoking’ which indicates younger students have become smokers
earlier than older ones. Except in the age group under 20 years, in other age groups, the average age of
the �rst regular smoking in men is less than that of women. In the under-20 age group, the median age of
women and men in the �rst regular smoking was 16 and 17, respectively. However, the minimum age for
regular smoking was 12 years for men and 15 years for women (Fig. 1).

According to independent sample t-test, in terms of age of becoming smoker, the difference between
males and females (P < 0.001), single and married students (p = 0.03), consumption and non-
consumption of alcohol in the last 30 days (p < 0.001), substance abuse and non-substance abuse (p = 
0.008), have and not have self-injury (p = 0.031), was statically signi�cant. Levene's test showed the
heterogeneity of variance of age groups (p < 0.001), therefore to compare the mean age of becoming
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smokers in different age groups, the generalized ANOVA test, Welch, was used. As a result, there was a
substantial difference in the age at which people started smoking between different age groups. (p < 
0.001). The Games-Howell post hoc test also revealed that there is a substantial difference between all
age groups., except for the age group ≥ 30 years with the age group of 26 to 30 years, which were not
signi�cantly different in terms of the age of becoming a smoker. We also found that, according to the
Welch test, there is a substantial difference in the age at which people start smoking between different
educational levels. Besides, the Games-Howell post-hoc test results showed that the age of becoming a
smoker varies at different levels of education, and the difference was statistically signi�cant except for
associate students compared to undergraduate students; master students compared to doctorates. Also,
the results of the ANOVA test showed that the average age of becoming smoker among different levels of
hookah consumption is different (p = 0.002); The results of Hochberg's GT2 post hoc test showed that the
mean age of becoming a smoker among those who smoked hookah regularly compared to those who
had never smoked hookah (p = 0.023), and those who had just experienced it (p = 0.006) was signi�cantly
different (Table 3).



Page 9/18

Table 3
Comparison of ‘age of becoming smoker’ and other related factors based on demographic

characteristics
Variables Mean (SD) Median (min-max) p-value

Gender     < 0.001

Male 18.6 (2.5) 18.0 (12–28)  

female 19.9 (2.9) 20.0 (12–35)  

Age group     < 0.001

< 20 16.94 (1.40)a 17.0 (12–19)  

20–25 18.46 (2.15)b 19.0 (12–24)  

25–30 20.53 (3.02)c 20.0 (13–28)  

> 30 21.46 (4.40)c 20.0 (12–35)  

Marital status     0.03

Single 18.71 (2.50) 19.0 (12–29)  

Married 19.72 (3.57) 19.0 (14–35)  

Education level     < 0.001

Associate 17.70 (1.94)a 17.0 (15–25)  

Undergraduate 18.44 (2.38)a 18.0 (12–35)  

Postgraduate 20.58 (3.27)b 20.0 (12–29)  

Doctorate (Ph.D. & MD) 19.62 (2.24)b 20.0 (14–26)  

Hookah smoking     0.002

Never 19.45 (2.57)a 20.0 (12–29)  

Experimenter 18.95 (2.59)b 19.0 (12–35)  

Regular (at least once per month) 18.36 (2.60)c 18.0 (12–26)  

Smoker in family     0.867

Yes 18.77 (2.72) 18.0 (12–29)  

No 18.80 (2.53) 19.0 (12–35)  

a,b,c: Dissimilar letters indicate a signi�cant difference
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Variables Mean (SD) Median (min-max) p-value

Alcohol consumption (in the last 30 days)     < 0.001

Yes 18.22 (2.48) 18.0 (12–29)  

No 19.08 (2.62) 19.0 (12–35)  

Substance abuse (ever)     0.008

Yes 18.47 (2.62) 18.0 (12–29)  

No 18.98 (2.60) 19.0 (12–35)  

Self-injury     0.031

Yes 18.54 (2.56) 18.0 (12–35)  

No 18.93 (2.63) 19.0 (12–29)  

a,b,c: Dissimilar letters indicate a signi�cant difference

 

The effect of demographic characteristics and other related factors on the age of becoming a smoker
based on linear regression model are shown in Table 4. According to the results, for one-year increase in
age, the average age of becoming smoker increases by 0.2 years (p < 0.001) by adjusting other variables.
Furthermore, by adjusting other variables, the average age of becoming a smoker in men is 0.77 years
less than women (p < 0.001). Besides, Students who are single (unmarried) have become smokers 0.77
years later on average than married ones (p = 0.004). Undergraduate students compared to doctoral
students have become smokers on average 0.50 years earlier (p = 0.020). Importantly, for one-year
increase in the average age of smoking initiation, the average age of becoming a smoker increases by
0.54 years (p < 0.001).
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Table 4
Association of related factors with ‘age of becoming smoker’ based on linear regression

model among the participants
Variable (s) β (SE) 95% CI P-value

Age(years) 0.20 (0.03) (0.15, 0.25) < 0.001

Gender      

Male − 0.77 (0.18) (-1.12, -0.42) < 0.001

Female Ref. Category

Marital status      

Single 0.77 (0.27) (0.24, 1.31) 0.004

Married Ref. Category

Education level      

Associate − 0.48 (0.48) (-1.41, 0.46) 0.318

Undergraduate − 0.50 (0.21) (-0.92, -0.08) 0.020

Postgraduate 0.10 (0.27) (-0.44, 0.63) 0.723

Doctorate (referent) Ref. Category  

Hookah smoking      

Never -0.19 (0.30) (-0.78, 0.40) 0.525

Experimenter -0.03 (0.14) (-0.31, 0.25) 0.821

Regular (at least once per month) Ref. Category  

Smoker in family      

Yes 0.22 (0.13) (-0.04, 0.47) 0.102

No Ref. Category -

Alcohol consumption (in the last 30 days)      

Yes -0.05 (0.14) (-0.33, 0.23) 0.714

No Ref. Category -

Substance abuse (ever)      

Yes -0.23 (0.14) (-0.50, 0.04) 0.089

No (referent) Ref. Category -

Self-injury      
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Variable (s) β (SE) 95% CI P-value

Yes 0.14 (0.14) (-0.13, 0.41) 0.304

No Ref. Category  

Age of inanition smoking 0.54 (0.02) (0.50, 0.59) < 0.001

4. Discussion
According to the �ndings of this study, students start smoking at an average age of 19 years, with males
starting at a younger age than females. (18.6 vs. 19.9). It was consistent with the �ndings of previous
studies, which indicated that adults usually become regular smokers between the ages of 18 and 21 (14).
We also found that the age of becoming a smoker among older smoker students is higher than younger
ones. To be more exact, younger students have become smokers at earlier ages than older students. One
possible reason for the younger age of becoming a smoker can be due to the gradual disappearance of
taboos and obscenity of smoking and change it to a social norm in society (23). Today, adolescents
smoke more easily than their peers in the past because they have more individual and social freedoms
than in the past. More smoking, and more exposure to cigarettes, may lead to more odds of becoming a
smoker at an early age. Rapidly expanding telecommunications technologies that facilitate the familiarity
with the culture of other countries can be the other reason for reducing the age of smokers. In a period
when people, especially teenagers, are easily connecting with their peers on the Internet in other countries
with different cultures, where smoking restrictions may be less severe, or cigarette advertising is not
prohibited, encounter cigarette smoking as a habit can be a negative side of such cross-cultural
exchange. Watching foreign movies can have a similar effect as well. Teenagers who watch �lms
showing actors smoking are more likely to take it up as a sense of identity and social status (24, 25).
More cigarette distribution could be another reason to increase cigarette consumption and reduce the age
of smoking. With the increase of cigarette shopping areas, almost all supermarkets, and retail stores,
teenagers have much easier access to cigarettes than did the generations before (26, 27). Early exposure
to tobacco products among teenagers could reduce the age of becoming a smoker. A study carried out in
the United States showed that people are less likely to start smoking regularly at an older age (10).

We also found that male students become smokers at a younger age than female students. Previous
studies, especially in developing countries, have shown that males are more likely to show high-risk
health behaviors and smoking (28, 29). According to a study of a sample of high school students in the
United States, smoking initiation happens earlier among boys compared to girls (30). In Iran, parents are
more protective of a daughter than a son, and also cigarette consumption by girls is socially and morally
unacceptable. This could be a potential explanation for why boys are more likely to be involved in
smoking than girls in Iran.

The results of our research also showed that single students become smokers at older ages than married
students. Married individuals may be more inclined to smoke due to the stress and anxiety caused by
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married life (31). Stress and anxiety increase the risk for nicotine dependence and make individuals
regular smokers (32). It should also be noted that married students may be more likely to buy cigarettes
than single students due to their �nancial abilities, considering the de�nition of smoker in the present
study where an individual buys cigarette for personal consumption. The results of our study also showed
that undergraduate students become smokers at a younger age than doctoral students; This may be due
to the deterrent role of higher education in preventing smoking and, ultimately, becoming smokers (33–
35).

Our �ndings have revealed a direct and important relationship between the age of being a smoker and the
age of smoking initiation. Meaning that the younger individuals start smoking, the younger they become
a smoker and vice versa. This was in line with previous studies that indicated the odds of becoming a
smoker for those who initiate smoking at early ages is higher than those with later onset (15, 30, 36).

4.1. Limitations
Low response rate is a big concern in web-based studies (37, 38) like ours. Furthermore, it is unclear how
many students obtained the survey link but did not complete it.; hence the response rate cannot be
calculated exactly. Secondly, the other limitation of web-based studies is participation bias, which makes
the study non-representative (39). In our study, only those who had access to the Internet, email account,
and consented to participate in this research answered the questionnaire.

5. Conclusion
The age of becoming a smoker has decreased over time, and people become smokers earlier than their
peers in the past. In a society where the age of becoming a smoker has decreased, the age of smoking
initiation has already decreased as well. By knowing the age of becoming a smoker, prevention programs
can be focused on the age groups that are in the critical period of their life. We suggest that smoking
prevention programs should be implemented on younger adolescents. Making School students aware
and warning them about smoking and its related consequences in the textbooks could be an effective
method to reduce the risk of becoming a smoker.

6. Abbreviations
OR: Odds ratio; CI: Con�dence Interval; P: P-value;
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Figure 1

The age trend of regular smoking among students over time by gender


